Objective: To identify predictors of survival after resection of retroperitoneal sarcoma (RPS) and to evaluate the performance of the American Joint Committee on Cancer (AJCC) staging system for RPS. Summary Background Data: Previous studies of survival after RPS resection are restricted to at most several institutions, yet the current AJCC staging system for RPS is based entirely on these relatively small studies. Methods: Patients undergoing resection of primary RPS from 1988 to 2005 were identified from the Surveillance, Epidemiology, and End Results (SEER) database. Cox proportional hazards models were used to analyze survival and evaluate AJCC staging. Results: In 1365 patient undergoing resection of primary RPS, the most prevalent histologies were liposarcoma (50%), leiomyosarcoma (26%), and malignant fibrous histiocytoma (11%). Median, 5-year, and 10-year survival after resection were 55 months, 47%, and 27%. Histological subtype (P Ͻ 0.001), histological grade (grade 3-4 vs. grade 1; HR, 2.42; P Ͻ 0.001), and tumor invasion of adjacent structures (HR, 1.37; P Ͻ 0.001) were associated with survival on multivariable analysis. However, tumor size had no prognostic value. Consequently, the AJCC T classification system demonstrated poor discriminatory ability (c ϭ 0.50). The AJCC stage grouping system demonstrated moderate discriminatory ability (c ϭ 0.66) but performed no better than a much simpler system that omits information on tumor size and lymph node metastasis (c ϭ 0.67). Conclusions: Indicators of tumor aggressiveness (histological grade and invasion of adjacent structures) as well as histological subtype predict survival after RPS resection. Tumor size, however, does not impact survival. The AJCC staging system for RPS is in need of revision.
R etroperitoneal sarcoma (RPS) is a relatively uncommon tumor that accounts for approximately 15% of all soft tissue sarcomas (STS). Complete surgical resection represents the only chance at cure but may be limited by the involvement of adjacent structures, and recurrence is common. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] As such, several studies have sought to identify factors that predict prognosis after resection of RPS with the goal of identifying patients who may benefit from more aggressive follow-up or investigational adjuvant therapies. However, all of these studies have been limited to at most a few high-volume institutions, and none have included more than a few hundred resected patients. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Consequently, their findings may not be generalizable to a broader population. For example, the impact of histologic subtype on survival reported in some studies 1,4,5,7,9 -11 needs to be confirmed in a broader population. Although the use of radiation therapy in RPS has been studied on a population level, 12 population-based data on the survival of patients after resection of RPS have not been published previously.
The American Joint Committee on Cancer sixth edition staging system for STS, including RPS, was developed and validated for extremity STS. [13] [14] [15] Its relevance for RPS is questionable. For example, the AJCC T-classification system for STS uses a tumor size threshold of 5 cm as the sole discriminating prognostic feature. However, several previous studies have failed to demonstrate any association of tumor size with survival in RPS, 2,3,5,7-9,11 while 2 analyses have found that a size threshold of 10 cm is significant. 4, 10 The AJCC staging system also regards lymph node metastasis as conferring a prognosis similar to that conferred by distant metastasis, but previous studies of RPS included too few patients with N1 disease to address this issue. We sought to define predictors of survival after primary RPS resection and critically appraise the performance of the AJCC staging system for RPS using a large population-based cohort of patients.
METHODS
A retrospective cohort study was performed using data from the SEER Program (available at: www.seer.cancer.gov) SEER*Stat Database, released April 2008, based on the November 2007 submission. The characteristics and representativeness of this database have been discussed previously. 16 All patients diagnosed with primary RPS between 1988 and 2005 were identified using International Classification of Diseases for Oncology, 3rd Edition (ICD-O-3), 17 histology codes 8800 to 8806 (sarcoma not otherwise specified, NOS), 8810 to 8815 (fibrosarcoma), 8830 (malignant fibrous histiocytoma ͓MFH͔), 8850 to 8858 (liposarcoma), 8890 to 8896 (leiomyosarcoma), 8900 to 8921 (rhabdomyosarcoma), 8990 to 8991 (malignant mesenchymoma), 9120 (hemangiosarcoma), 9150 (hemangiopericytoma), and 9540 (malignant peripheral nerve sheath tumor, MPNST) in combination with site code C48.0 (retroperitoneum). The histology code for gastrointestinal stromal tumors was excluded. Histologic grade is coded in the SEER database using a four-tier system. 18, 19 When a three-tier system 20, 21 is reported by the pathologist, SEER coders convert low grade to grade 2, intermediate grade to grade 3, and high grade to grade 4. 13, 22 Kaplan-Meier estimates of survival 23 and Cox proportional hazards models 24 were used to evaluate the association of survival with potential prognostic variables. The multivariable model was refined using Akaike information criteria. 25 To explore the potential for bias and loss of power due to missing data, 16 sensitivity analyses were performed using multiple imputation to assess the impact of missing data on survival analyses. 26 -28 The discriminative ability of the current AJCC staging system was evaluated using the bootstrapcorrected concordance index (c-statistic), 28, 29 a generalization of the area under the receiver operating characteristic curve that quantifies the proportion of all patient pairs for whom the predicted and observed survival outcomes are concordant. 29 A value of c ϭ 0.5 indicates no predictive ability as compared with chance alone, while a value of 1 indicates perfect discrimination. All tests of statistical significance were 2-sided, and statistical significance was established at ␣ ϭ 0.05. Statistical analyses were performed using Stata/MP 10.0 for Windows (StataCorp, College Station, TX). This study was deemed exempt from review by the Johns Hopkins University School of Medicine Institutional Review Boards.
RESULTS
Our selection criteria identified 2500 patients with RPS. Of these, 1365 (55%) received curative-intent surgery (excluding biopsies and local ablative therapies). The characteristics of the operative cohort are described in Table 1 . The median age of the operative cohort was 63 years, and 754 (55%) were female. Most patients were white (n ϭ 1135, 83%), and the remainder were black (n ϭ 109, 8%), Asian/Pacific Islander (n ϭ 113, 8%), or of another or unknown race (n ϭ 8, Ͻ1%). Most of the patients were diagnosed later in the study period (n ϭ 724, 53% in 2000 -2005) . Of those patients who did not receive curative-intent surgery (n ϭ 1135, 45%), 28% had metastatic disease. Those who did not receive curative-intent surgery also tended to be older (median age, 66 vs. 63 years; P Ͻ 0.001) and were more often male (52% vs. 45%, P ϭ 0.001) than patients in the operative cohort.
The most common histologic subtypes were liposarcoma (n ϭ 682, 50%), leiomyosarcoma (n ϭ 358, 26%), MFH (n ϭ 146, 11%), and sarcoma NOS (n ϭ 91, 7%). Among tumors Յ5 cm in size (n ϭ 66), the most common histologic subtypes were again liposarcoma (n ϭ 28, 42%) and leiomyosarcoma (n ϭ 23, 35%). Histologic grade was grade 1 in 360 patients (26%), grade 2 in 225 (17%), grade 3 in 213 (16%), grade 4 in 292 (21%), and unknown in 275 (20%). Overall, median tumor size was 17 cm; most of patients had tumors Ͼ5 cm (n ϭ 1121, 82%). Tumor size was unknown in 178 patients (13%) overall and in 135 patients (11%) with M0 disease.
Overall survival of the cohort undergoing resection was 61% at 3 years, 47% at 5 years, and 27% at 10 years with median survival of 55 months ( Table 2 , Fig. 1 ). The survival of patients with M0 disease was significantly better than that of patients with M1 disease (P Ͻ 0.001). Among those with M0 disease, histologic grade was clearly associated with survival (P Ͻ 0.001, Fig. 2 ), with 5-year survival ranging from 76% for grade 1 tumors to 41% for grade 4 tumors. However, the survival estimates for grade 3 and grade 4 tumors were quite similar (P ϭ 0.9). Among those with M0 disease, the survival of patients with T1 (Յ5 cm) disease was similar to that of patients with T2 (Ͼ5 cm) disease (P ϭ 0.4, Fig. 3 ). Descriptive survival statistics were also calculated for all patients in each of the Fig. 4 ), including those with metastatic disease.
Because the presence of metastatic disease was likely to obscure the impact of other determinants of survival, further analyses focused on patients with M0 disease who underwent resection (n ϭ 1189). Of these patients, 135 had unknown tumor size and were therefore excluded, leaving 1054 patients for the subsequent analyses of survival (Tables 3, 4 ). Among these 1054 patients, lymph node metastasis was present in 30 patients (3%), absent in 768 patients (73%), and unknown in 256 patients (24%), reflecting the fact that lymph node dissection is not routinely performed during sarcoma resection. Invasion of adjacent structures by the tumor was reported by SEER as present in 434 patients (41%), absent in 618 patients (59%), and unknown in 2 patients (Ͻ1%). Radiation therapy was administered to 272 patients (26%). The timing of radiation therapy was postoperative only in 226 patients, preoperative only in 15 patients, and both pre-and postoperative in 2 patients. Intraoperative radiation therapy was administered to 28 patients. In 1 patient, the timing of radiation therapy was unknown.
Unadjusted Cox proportional hazards analyses were performed to identify potential predictors of survival (Table 3 ). Increasing patient age (hazard ratio ͓HR͔, 1.31 per decade; 95% CI, 1.23-1.39; P Ͻ 0.001) was associated with worse survival, while female gender (HR, 0.73; 95% CI, 0.61-0.86; P Ͻ 0.001) was associated with improved survival. The histologic subtype of RPS also had a significant effect on survival (P Ͻ 0.001). Leiomyosarcoma, MFH, MPNST, hemangiosarcoma, and sarcoma NOS were associated with significantly worse prognoses than liposarcoma. For other histologic subtypes, survival was not significantly different from that for liposarcoma.
As expected, histologic grade also had a significant impact on prognosis (Table 3 ). Of note, grade 3 tumors (HR, 3.04; 95% CI, 2.27-4.07) and grade 4 tumors (HR, 3.08; 95% CI, 2.34 -4.05) were both associated with worse prognoses as compared with grade 1 tumors (P Ͻ 0.001 for overall comparison), but these 2 high-grade groups themselves were associated with similar prognoses (P ϭ 0.9). For this reason, in further analyses the grade 3 and grade 4 groups were combined into a single high-grade group, consistent with AJCC staging. 13 Grades 1 and 2 were analyzed separately but were both considered "low-grade" for purposes of AJCC staging. 13 Finally, the survival of patients with missing histologic grade (n ϭ 276) was consistent with what would be expected for a group containing a mixture of the 4 tumor grades. Tumor size, specifically tumor size Ͼ5 cm versus Յ5 cm, is considered a significant prognostic factor in the AJCC staging system for RPS and constitutes the entire basis for the AJCC T-classification system. For this reason, the impact of tumor size on survival was explored in particular depth (Table 3 ). In unadjusted analyses, tumor size Ͼ 5 cm versus Յ5 cm (ie, T2 versus T1) had no significant impact on survival (HR, 1.16; 95% CI, 0.80 -1.69; P ϭ 0.4; Fig. 3 ). Tumor size cutpoints of 10 cm and 20 cm yielded similar results (Table 3 ). Because the use of cutpoints to dichotomize continuous variables can result in a loss of statistical power, we also analyzed tumor size as an untransformed continuous variable (HR, 1.00; 95% CI, 0.99 -1.0; P ϭ 0.8) and as a log-transformed continuous variable (HR, 1.01; 95% CI, 0.89 -1.14; P ϭ 0.9). In none of these analyses did tumor size predict prognosis. Finally, we theorized that while tumor size might not predict prognosis overall, it might have a differential impact dependent on tumor invasion of adjacent structures. Again, there was no statistically significant impact of tumor size, whether in those without adjacent structure invasion (HR, 1.60; 95 CI, 0.91-2.79; P ϭ 0.1), those with it (HR, 0.81; 95% CI, 0.48 -1.34; P ϭ 0.4), or in a stratified analysis including both groups (HR, 1.16; 95% CI, 0.79 -1.68; P ϭ 0.4).
The presence of lymph node metastasis, when known, had no significant effect on prognosis (HR, 1.24; 95% CI, 0.76 -2.03; P ϭ 0.4). Tumor invasion of adjacent structures did have a significant association with survival (HR, 1.51; 95% CI, 1.27-1.80; P Ͻ 0.001).
However, information on completeness of resection (such as margin status) is not available in the SEER database. Receipt of radiation therapy had no significant impact on prognosis (HR, 0.95; 95% CI, 0.78 -1.15; P ϭ 0.6).
In multivariable analyses (Table 4) , patient age (HR, 1.33 per decade; 95% CI, 1.25-1.42; P Ͻ 0.001) and female gender (HR, 0.70; 95% CI, 0.59 -0.84; P Ͻ 0.001) remained significant predictors of survival. The histologic subtype of RPS also remained significantly associated with survival (P Ͻ 0.001). Hemangiosarcoma (HR, 3.08; 95% CI, 1.34 -7.07) conferred worse prognoses than liposarcoma. Leiomyosarcoma, MFH, MPNST, and sarcoma NOS were also associated with significantly worse prognoses than liposarcoma. As in unadjusted analyses, histologic grade also predicted survival (P Ͻ 0.001), with grade 2 (HR, 1.60; 95% CI, 1.17-2.19) and grade 3-4 tumors (HR, 2.42; 95% CI, 1.84 -3.17) conferring a worse prognosis than grade 1 tumors. Finally, tumor invasion of adjacent structures had a detrimental effect on survival (HR, 1.37; 95% CI, 1.15-1.63; P Ͻ 0.001) similar to that observed in unadjusted analyses. Importantly, tumor size was not a significant predictor of survival when included in the multivariable model (whether as a continuous variable, a log-transformed continuous variable, or a categorical variable with a cutpoint of 5 cm, 10 cm, or 20 cm). Tumor size was therefore excluded from the final model.
Because of the significant amount of missing data on tumor size and the prominence of tumor size in the AJCC staging system, we conducted further analyses to assess the potential impact of these missing data. Using the cohort of 1189 patients with resected M0 RPS, including the 135 patients with missing tumor size, the regression analyses of survival were repeated using multiple imputations to account for missing data on tumor size, lymph node metastasis, and histologic grade. None of these analyses revealed any statistically significant effect of tumor size or lymph node metastasis in either unadjusted or multivariable analyses. The effect of tumor grade in multiple imputation analyses was nearly identical to that observed in complete-case analyses. A final set of analyses focused on the discriminative ability of the AJCC staging system for RPS ( Table 5 ). The first analysis focused only on patients with M0 disease and known tumor size (n ϭ 1054) to specifically focus on the T-classification system. In this analysis, T-classification had no statistically significant association with survival (HR, 1.16; 95% CI, 0.80 -1.69; P ϭ 0.4; Fig. 3 ). The c-statistic for this analysis was 0.50, indicating that for patients with M0 disease the discriminative ability of the AJCC T-classification system was no better than that obtained by chance alone. The second analysis focused on all patients for whom sufficient data were available to assign a stage grouping (n ϭ 854, Fig. 4 ). Patients with stage II disease did not have a statistically significant difference in survival as compared with those with stage I disease (HR, 1.68; 95% CI, 0.82-3.42). Stage III disease did confer a worse prognosis than stage I disease (HR, 2.02; 95% CI, 1.60 -2.54), and the magnitude of the effect estimate was similar to that for stage II disease, suggesting that the incorporation of histologic grade into the staging system was responsible for the observed augmentation of discriminative ability. Again, this was consistent with the results of the previous survival analyses.
Resected patients with stage IV disease had markedly worse prognoses than those with stage I disease (HR, 3.30; 95% CI, 2.58 -4.22). However, the AJCC staging system groups N1M0 disease and M1 disease together. Because this was inconsistent with our analyses that demonstrated no prognostic relevance of lymph node metastasis, the validity of this grouping was further explored. Indeed, stage IV patients with M1 disease (n ϭ 134) had significantly worse prognoses than those with N1M0 disease (n ϭ 35) (HR, 1.87; 95% CI, 1.15-3.04, P ϭ 0.01), suggesting that further stratification of these patients may be necessary.
Despite these limitations-namely, the inappropriate use of tumor size and lymph node metastasis as prognostic variables-the AJCC staging system demonstrated moderate discriminative ability (c ϭ 0.66). However, it should be emphasized that the prognostic value of the AJCC staging system was essentially due to its consideration of histologic grade and the presence of metastatic disease. To illustrate this point, we constructed a staging system that is identical to the AJCC system except that it omits tumor size and lymph node metastasis from consideration (stage I: low-grade, M0; stage II: high-grade, M0; stage III: M1). The c-statistic for this system was 0.67, indicating that information on tumor size and lymph node metastasis adds no discriminative ability to the AJCC staging system.
DISCUSSION
Previous studies of survival after resection of RPS have analyzed data from selected institutions and have included at most several hundred patients each. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] Although these studies have advanced our understanding of RPS, they may be susceptible to institutional biases, and there remains a need for generalizable information on this uncommon malignancy. The present populationbased study of survival after resection of primary RPS has the advantages of large size and generalizability beyond a few institutions. Using data on 1365 patients with resected RPS, we identified predictors of survival and evaluated the performance of the AJCC staging system. Overall survival at 5 years was 47%, which is consistent with the range of 43% to 65% reported in other recently published series. 1,2,4 -8,10,11 Our work presents generalizable information on outcomes after surgical resection of RPS and convincingly addresses a lingering controversy regarding the prognostic significance of tumor size in this disease.
Our analyses identified histologic grade and invasion of adjacent structures, both indicators of tumor aggressiveness, as predictors of survival after RPS resection. These findings are consistent with those of previous studies that have demonstrated the association of histologic grade with survival. 2,4 -11 Our results confirm the appropriateness of retaining information on histologic grade in the AJCC staging system. Previous analyses have also identified completeness of resection as another important prognostic factor. [1] [2] [3] [4] 6, 7, 11, 30 Although the SEER database does not report margin status, patients who had tumor invasion of adjacent structures may have been more likely to have had residual microscopic or gross disease after RPS resection, as has been suggested by other authors. 5, 30 The negative prognostic impact of tumor invasion of adjacent structures and the high incidence of margin-positive resection in patients with such tumor extension have recently been emphasized in a large multicenter French study. 11 In the present study, histologic subtype was also an important predictor of prognosis. In the SEER database, as in previous institutional series, 1, 4, 5, 7, 9, 11 liposarcoma was the most prevalent histologic subtype among resected patients and was associated with a favorable prognosis. However, most previous studies have grouped other histologic subgroups into a nonlipomatous group, potentially obscuring important differences in prognosis. Perez et al found that leiomyosarcoma and MFH were associated with poor prognoses as compared with liposarcoma, but their analysis included both truncal and retroperitoneal tumors. 9 Gronchi et al separately analyzed leiomyosarcoma, liposarcoma, fibrosarcoma, and MPNST, and notably found poor survival for liposarcoma versus leiomyosarcoma. 10 Finally, Bonvalot et al separately analyzed well-differentiated liposarcoma, other liposarcoma, leiomyosarcoma, and MFH, and found that well-differentiated liposarcoma had the best prognosis. 11 However, both of these studies grouped less common histologies together. In the present study, leiomyosarcoma, MFH, MPNST, and sarcoma NOS were all found to adversely affect prognosis. Two rare tumors-rhabdomyosarcoma and hemangiosarcoma-were associated with dramatically worse prognoses as compared with liposarcoma. Taken together with previously published data, our results suggest that it may be useful for future editions of the AJCC staging system to identify specific histologic subtypes of RPS as being associated with better or worse prognoses, as appropriate.
The 5-cm threshold used in the AJCC staging system is of limited value for RPS because of the small number of patients who actually have such small RPS tumors, both in the present study and others. 2, 4, 5, 7 However, at least 2 studies have suggested that the tumor size threshold should be revised upward to 10 cm. 4, 10 In this large study, we rigorously evaluated the potential prognostic role of tumor size, using several functional forms of the variable and several different cutpoints for dichotomization. Tumor size was not associated with survival in any of these analyses, strongly suggesting that no tumor size threshold should be used in predicting prognosis in RPS. In light of these findings, the AJCC T-classification system performed predictably poorly, yielding no more information than a coin toss regarding prognosis. Several studies have similarly found no prognostic role for tumor size in RPS. 2, 3, 5, [7] [8] [9] The only other aspect of the T-classification system for STS is the categorization of a tumor as superficial or deep, which has no relevance for RPS (which are all deep). As such, the current AJCC T-classification system for RPS has no prognostic relevance and is in need of revision. The prognostic value of the AJCC staging system was essentially due to its consideration of histologic grade and the presence of metastatic disease. A simpler system that omits information on tumor size and lymph node metastasis performed just as well, reinforcing the notion that information on tumor size and lymph node metastasis is not useful in the staging of RPS. Rather, information on histologic grade and distant metastasis is responsible for the moderate discriminative ability of the AJCC staging system. A recently proposed classification system for resected RPS emphasizes these elements while also adding information on completeness of resection. 7 This system categorizes histologic grade as either low or high, although our analyses suggest that the use of 3 categories may be warranted. Completeness of resection in this system is determined solely by gross examination and without regard to the microscopic resection margin. While this approach may not be ideal, it recognizes both the high rate of microscopic margin positivity in RPS 4, 31 and the inherent limitations of microscopic margin examination in typically large RPS resection specimens. Our study does not shed light on the validity of this approach, as SEER does not report data on the completeness of resection.
These minor criticisms aside, the system proposed by van Dalen et al 7 may serve as an appropriate template for a revised AJCC staging system for RPS. A nomogram-based approach would likely provide superior calibration and discrimination than a staging system, albeit at the expense of simplicity and ease of use. Such a nomogram has been proposed by the Memorial Sloan Kettering Cancer Center group for STS generally, 32 and a subsequent liposarcoma-specific revision demonstrated improved performance in patients with liposarcoma. 33 Further revisions will likely allow more accurate predictions of prognosis based on both site and histologic subtype but will likely require more data. The Memorial Sloan Kettering Cancer Center nomogram includes patient age, histologic subtype, and histologic grade as prognostic variables, 32 an approach that is consistent with our analysis. It also includes tumor size, but this may be a result of the high proportion of extremity sarcomas (57%) in the cohort used to derive the nomogram. 32 Our analysis suggests that a similar effort directed specifically at RPS should not include tumor size.
The data presented in this manuscript, together with previously published series, emphasize the need for a distinct staging system for RPS. There is an urgent need for clinical trials to evaluate experimental therapies for RPS, especially with regard to the role of radiation therapy. 34 However, appropriate design of such trials relies on the use of an accurate staging system to identify and stratify potential trial participants. The prognostic features in RPS are distinct from those in extremity STS, particularly with regard to the role of tumor size and lymph node metastasis. The options for surgical and radiation therapy are also distinct. 35 The development of distinct STS staging systems would allow each system to be tailored to achieve improved prognostic accuracy for either extremity tumors or RPS. 36, 37 Because these staging systems are to be applied on a population level, it is important that their development and validation also be conducted in population-based data to avoid idiosyncrasies in tumor characteristics or outcomes related to individual institutions. Our population-based analysis suggests that tumor invasion of adjacent structures and histologic subtype should be considered for addition to the AJCC T-classification system. Unfortunately, the SEER database only reports information that is already included in the AJCC staging system (with a few exceptions). The more detailed pathologic data available from institutional studies will be useful in allowing the identification of prognostic features that may be incorporated in future editions of the staging system for RPS. For example, tumor multifocality has recently been implicated as a potential prognostic factor in RPS. 38 Several limitations should be considered when interpreting our results. First, as a result of missing data on histologic grade and tumor size, some patients could not be assigned an AJCC stage grouping. However, our descriptive survival statistics suggested that those with missing data were not systematically different from those without, such that the missing data were unlikely to have introduced significant bias. Multiple imputation analyses were consistent with complete-case analyses, further reducing the likelihood of significant bias due to missing data. Second, because SEER does not report data on completeness of resection, we could not control for this factor. However, data on tumor invasion of adjacent structures may have served as an approximate surrogate for completeness of resection. Third, the histologic grading systems used were not standardized and could have led to variability in assignment of histologic grade. However, the important distinction for purposes of the AJCC staging system-high-versus low-grade-was likely to be less affected. Finally, the histologic classification of sarcoma has evolved over time and may not have been entirely consistent across institutions, especially those with less expertise in treating RPS. For example, some gastrointestinal stromal tumors might have been misclassified as leiomyosarcomas before the late 1990s. Dedifferentiated liposarcoma might have been misclassified as MFH in some cases. However, such misclassification would tend to obscure differences rather than exaggerate them.
In conclusion, the population-based outcomes for resected RPS presented in this manuscript provide a valuable complement to previously published reports from smaller institutional series. We emphasize that tumor size and lymph node metastasis do not predict survival in resected RPS and that the current AJCC staging system for STS is limited in its applicability to RPS. Significant revisions to this staging system are needed.
